Abstract
Introduction

Orthopnea can be a sign of acute left heart failure or bronchial asthma attack. And respiratory muscle paralysis and bilateral phrenic nerve paralysis (BPP) also result in dyspnea in the supine position. BPP is a rare disease, characterized by dyspnea, developing immediately after changing the body position from sitting to a supine position (indicating orthopnea) and by paradoxical respiratory movement.
The diagnosis is made based on the absence of bilateral diaphragmatic contraction in response to percutaneous phrenic nerve stimulation (1) . Many cases of BPP are attributed to be due to neuropathy (1) , but many other cases remain unidentified and often prove difficult to diagnose. We describe our experience with a BPP patient who complained of dyspnea and was forced to resume the sitting position after only a few minutes of lying down. Since BPP occurred a few days after pain in both shoulders, neuralgic amyotrophy (NA) was considered to be the cause in this case.
Case Report
A 67-year-old man who was a painter had the chief complaint of dyspnea in the supine position. He had had an appendectomy at the age of 20 and he had smoked 10 
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T a b l e 2 . Ch a n g e s o f P u l mo n a r y F u n c t i o n T e s t s o v e r 7 Ye a r s VC: vital capacity, %VC: % predicted value of VC (2) (Tables 1, 2 ). Blood gas analysis revealed hypoxemia, but carbon dioxide partial pressure was normal, ruling out the possibility that the hypoxemia was secondary to BPP-induced alveolar hy- Fig. 3 ).
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poventilation. In pulmonary function tests, findings for vital capacity (VC), total lung capacity (TLC), functional residual capacity (FRC), and residual volume (RV) obtained in the
Discussion
BPP is a disease that presents with typical orthopnea. This condition is rare, and is often difficult to diagnose on the first encounter. BPP is characterized by the elevation of both sides of the diaphragm, paradoxical respiratory movement, and increased dyspnea in the supine position (1). Dyspnea is more pronounced than with unilateral phrenic nerve paralysis, and worsens in the supine position. The most important physical sign is paradoxical respiratory movement, often observed in the supine or semi-recumbent position. In this case, BPP was suspected since paradoxical respiratory movement was noticed in the chest wall a few days after admission to our hospital. It appeared that the diaphragm was contracting normally at deep inspiration and deep expiration in the standing position, but deep inspiratory and expiratory chest X-ray revealed little movement of either side of the diaphragm in the supine position. These findings suggested BPP (3). A diagnosis of BPP was made because percutaneous stimulation of the left and right phrenic nerves produced no electrical response from the diaphragm.
The etiology of BPP is attributed to peripheral nerve disease, phrenic nerve injury (4) , and idiopathy (5) . There are reports of BPP caused by NA, inherited disease (6) , diabetes mellitus (7) , and systemic lupus erythematosus (8) (11) . In Japan, there was also a reported case that was thought to have resulted in BPP due to NA (12) . The male to female ratio in patients with NA has been reported to be 2.4 : 1 (11) . In a report by Mulvey et al, all 12 patients with NA complicated by BPP were men (13) , while 4 of 5 such patients were men in a report by Tsao et al (14) . In other reports, NA was more frequently complicated by BPP in men than in women (15, 16) . There is no specific therapy for NA. Therefore, at the onset of brachial neuralgic pain, reduce the pain by means of anti-inflammatory analgesics, and wait for neural recovery (9) . In the case of respiratory failure due to BPP, use of non-invasive positive pressure ventilation (NPPV) assists ventilation (1, 12) . Regarding the prognosis of NA complicated by BPP, one report noted slight bilateral improvement in diaphragmatic function during the observation period of 1 to 4 years (14) , but other reports stated that few cases showed improvement (13, 15 
